We have studied the temporal and spatial structures of the UV and X-ray emissions and the magnetic field configuration in the 1980 November 12 flare observed from SMM. The UV observations were done in the O v and Fe xxi lines with a spatial resolution of 10". The observations show that the impulsive UV bursts, and also the hard X-ray bursts by their temporal correlation with the impulsive O v emission, occurred in small localized kernels. By comparing the O v, Fe xxi, and X-ray raster images of the flare with the magnetogram, we identified these emission kernels as footpoints of interacting magnetic flux loops. The temporal evolution of the O v/Fe xxi emission shows that there was considerable preheating in the flare plasma some 8-9 minutes prior to the onset of the main hard X-ray bursts. We interpret the results as indicating that the primary flare energy release occurred in a highly sheared multiloop structure, which lies along a magnetic neutral line. By either beam particle propagation or convective motion, flare energy is transported via a common footpoint to another loop which brightened later. The preheating of the flare plasma is shown to create a more favorable environment for energetic particle acceleration which resulted in the main impulsive hard X-ray bursts.
I. INTRODUCTION
Recent observations of solar flares in UV, soft X-ray, and hard X-ray with instruments on board the Solar Maximum Mission (SMM) satellite have greatly increased our knowledge of the complicated energy release processes that occur in solar flares (e.g., Woodgate et al 1981; Machado et al 1983; Cheng and Pallavicini 1984) . These observations show the prevalence of interacting loop structures in the flaring process. The concept of interacting loops in flares is not new. For example, a newly emergent flux tube reconnects with an existing loop structure (Hayvaerts, Priest, and Rust 1977) , or an emerging flux tube may perturb an overlying sheared magnetic configuration to produce a flare (Hayvaerts, Priest, and Rust 1977; Spicer 1977) . It is important to study observationally the radiation manifestation of interacting loop structures. Recently, this has become possible in the UV and X-ray wavelength ranges with the advent of SMM.
In this paper we present the analysis of SMM observations of the 1980 November 12 flare and show that it was probably produced by interaction of loop structures. We will primarily concentrate on UV observations of this flare obtained simultaneously in the O v 1371 Â and the Fe xxi 1354 Â lines by the Ultraviolet Polarimeter and Spectrometer (UVSP) (see Woodgate et al 1980) . The O v 1371 Â line is formed at transition-zone temperatures around 10 5 K and shows impulsive brightenings, which have been shown to be temporally correlated with impulsive hard X-ray bursts (Woodgate et al 1983) . The Fe xxi 1354 Â line, on the other hand, is formed at ~ 10 7 K, and its intensity variation during flares has a gradual rise and decay, typical of soft X-ray bursts. Thus these UV line pairs are ideal in observing the temporal and spatial developments of the impulsive and the gradual phases of flares. We also include complementary data such as a magnetogram obtained from ground-based observatories, as well as additional soft X-ray and hard X-ray observations from SMM.
In the following section, we first describe the data set and instrumentation. The time evolution and spatial structure of the various flare emissions are discussed in § HI and § IV, respectively. In § V, we present the co-alignment of a magnetogram with the O v/Fe xxi and X-ray raster pictures to derive the magnetic field configuration. Finally in § IV we discuss the results and their implications for the flare energy release process.
II. OBSERVATIONAL DATA SET The active region Boulder 2779 (Hale Region 17255) was moderately active during its passage across the solar disk and produced many flares. The 1980 November 12 flare occurred when the AR 2779 was located at S13,W06 near the center of the disk. The Ha flare started at about 0236 UT, reached maximum at 0251 UT, lasted until ~0300 UT, and was classified as IB. In soft X-rays (1-8 Â), the flare was classified as M2 (Solar-Geophysical Data 1981, No. 441) .
Raster images in the O v and Fe xxi lines with a slit size of 10" x 10" and a field of view of 3' x 3' (18 pixels across) were obtained continuously during the flare by the UVSP. The time cadence of the UV spectroheliogram was 25 s. The hard X-ray bursts from the 12 November 1980 flare were observed by the 887 Hard X-Ray Burst Spectrometer (HXRBS) (see Orwig, Frost, and Dennis 1980) . We have averaged the hard X-ray data points to give an effective time resolution of 2.5 s for comparison purposes.
Soft X-ray images and spectra of the flare were obtained with the X-Ray Polychrometer (XRP) (see Acton et al 1980) . The raster images of the 1980 November 12 flare taken by the FCS had a field of view of 7' x 7' and took 30.1 minutes to complete. Only one set of raster images in six soft X-ray lines was obtained. Although the time cadence of the FCS images was too long to investigate the flare evolution, these observations can be compared with the Fe xxi images taken by the UVSP to gain information on the brightness distribution of the soft X-ray emission. In addition, the white light pictures of the active region obtained by the FCS was useful for co-alignment of the space-borne images and the magnetogram. The Fe xxv and Ca xix intensity light curves obtained by the BCS provided information on the evolution of the high-temperature flares.
The 1980 November 12 flare was also observed by the Hard X-Ray Imaging spectrometer (HXIS). Raster images of the flare with a circular field of view of 2'40" in diameter and a spatial resolution of 8" x 8" in five energy channels (3.5-30 keV) were obtained throughout the flare. De Jager and Boelee (1984) have presented the HXIS data, which will be compared with our results.
III. TEMPORAL EVOLUTION OF FLARE EMISSIONS
Before we discuss the results, we first comment on the Fe xxi line. The Fe xxi line with rest wavelength of 1354.05 Â is blended with the chromospheric C i 1354.29 Â line (Cheng, Feldman, and Doschek 1979) . For the November 12 flare, one of the UVSP slits was centered at 1354.05 Â (the Fe xxi channel) and the other at 1371.15 Â (the O v channel). Since the width of the exit slit was 0.3 Â, the O v channel contained the O v line whose rest wavelength is 1371.29 Â. The width of the C i line is very narrow, about 0.12 Â during flares. Thus the Fe xxi channel with wavelength centered at 1354.05 Â contains negligible contributions of the C i emission. Cheng, Feldman, and Doschek (1979) showed that during flare maximum and decay phase, the intensity of the C i line was about 20% of the Fe xxi line. Consequently, for the slit positions we have used for the 12 November flare the C i emission did not contribute any significant amount to the Fe xxi channel. Figure 1 compares the O v/Fe xxi, Ca xix, and the hard X-ray light curves for the November 12 flare. The Fe xxv light curve was similar to that of the Ca xix, but its intensity was much weaker.
The intensities of O v and Fe xxi shown in Figure 1 are integrated intensities of all the pixels in the UVSP field of view. The O v emission showed the familiar rapid increase and decline similar to that of the hard X-ray bursts. However, the O v emission started to increase at ~ 0239 UT when there was hardly any hard X-ray emission; this was about 8 minutes before the main hard X-ray bursts. By 0245 UT, the O v emission had increased by a factor of 2, and the first O v impulsive brightening had appeared. Additional O v bursts with stronger intensity occurred at ~ 0247, 0249, and 0251 UT. After 0252 UT, the O v emission gradually decayed. The main hard X-ray bursts occurred in between 0249 and 0251 UT. Notice that for the broad O v burst at ~ 0247 UT, there was no significant hard X-ray emission. It is clear that while the integrated O v emission and the hard X-ray bursts both exhibit TIME (MIN. impulsive behavior, their temporal correlation, however, was not as good as for other flares observed by SMM (cf. Woodgate et al 1983; . As shown previously by Cheng et al (1981) , the temporal correlation between impulsive UV and hard X-ray bursts are the best when spatially resolved UV observations are considered. This is also the case for our flare, as will be shown in the next section. The Fe xxi, Ca xix, and Fe xxv emissions all exhibited gradual rise and decay with the higher temperature lines peaking earlier, which is typical of the time behavior of soft X-ray bursts. The Fe xxi emission started to rise at ~0239 UT about the same time when the O v emission started to brighten. Similarly, the Fe xxv and Ca xix emissions started at ~0244 UT, which was earlier than the major hard X-ray bursts. The Fe xxi emission reached its maximum intensity at ~ 0259 UT and for the next 20 minutes slowly decayed. In the rising phase, however, there were three local intensity maxima superposed on the gradually rising light curve of Fe xxi. The first two peaks can be clearly identified with the corresponding O v bursts, while the third peak, which had a broader time profile, coincided with the times of the main hard X-ray bursts. The soft X-ray peak at 0247 UT had no noticeable hard X-ray counterpart ( Fig. 1) , and the main hard X-ray bursts occurred during the rise phase of the Ca xix and Fe xxv emissions. Figures 2-4 show the contour maps of the O v and Fe xxi raster images of the flare throughout its evolution. We have chosen to display the contour maps at representative times, although a raster pair was obtained every 25 s. Figure 2 shows that the first enhancement of O v and Fe xxi intensities (~0239 UT) occurred in a very small kernel, confined to the size of a single pixel (10" x 10"). The O v kernel (labeled K1 in Fig. 2 ) was much more noticeable than the corresponding Fe xxi kernel. Notice that the nearby diffused structures in the Fe xxi images at this time were not Fe xxi emissions but, rather, were due to continuum emission from the chromosphere in the Fe xxi bandwidth. The small kernel continued to increase its brightness and at ~0243 has extended to its neighboring regions. This area continued to brighten, and a looplike structure began to take shape in Fe xxi. We can see in Figure 3 that at ~0245 UT the O v emission actually consists of two bright regions, which became more conspicuous at ~0247 UT. The two bright kernels are labeled K2 and K3 in Figure 3 . Kernel K2 was located just west of kernel Kl, whose intensity by then had diminished. Kernel K3 was located about 25" south of the kernel K2, which reached its maximum intensity at ~ 0246 UT and then diminished during the following 4 minutes. At ~0251 UT, it brightened again, although with less intensity. At the time when the third O v kernel (K3) was very bright, a fourth kernel (labeled K4 in Fig. 3 ) began to show up at about 70" away in the east. This fourth kernel reached its maximum intensity at about 0249 UT, and it was much fainter than the other kernels. After ~0253 UT, the O v emission became less intense and gradually decreased, while a diffuse, looplike structure appeared, as shown in Figure 4 . At ~0300 UT, only isolated bright points, which marked the originally bright kernels during the flare rise phase, can be seen in O v emission.
IV. SPATIAL STRUCTURE OF THE UV, SOFT X-RAY, AND HARD X-RAY EMISSIONS
During the period when the O v kernels were very bright, the brightest Fe xxi region was confined to the locations of kernels Kl and K2, which were adjacent pixels. After 0252 UT, when the O v kernels began to fade, the Fe xxi kernels 1 and 2 were still bright. The emission peaks in Fe xxi at the same location always lagged behind the O v emission peaks. The weaker fourth kernel also appeared in Fe xxi at about 0248 UT when the O v intensity there was already appreciable. During the decay phase when the O v emission had become diffuse, there were still bright emissions at the locations of Kl and K2. After 0300 UT, when the O v emission had become weak and fragmented, the Fe xxi emission was the brightest at the location of kernel 3 (Fig. 4) .
It follows from the above description that the brightest emission either in O v or in Fe xxi came from localized regions which we have called kernels. In the next section, we shall explore whether these bright emission kernels could be footpoints of flaring loops.
In the previous section we have compared integrated O v and Fe xxi light curves with that of the hard X-ray bursts. Here we compare the light curve of the hard X-ray bursts with the spatially resolved O v/Fe xxi images to learn more about their spatial relationship. Figure 5 shows the light curves of the individual kernels 1, 2, 3, and 4. Compared with Figure 1 , the individual light curves of the kernels bear very little resemblance to the integrated O v light curve. It is apparent that the O v burst structure in the individual kernels were complicated. Table 1 shows temporal correlations between the Ov and hard X-ray bursts by comparing the times at which a particular burst had its peak intensity. Since the time resolution of the O v observation was 25 s, we consider a O v burst to be associated with a hard X-ray burst if their peak times were within ±25 s. We see from the table that, except for the O v bursts at 0246 and 0247 UT, which had no corresponding hard X-ray burst, we can associate a hard X-ray burst with an O v burst occurring in one of the bright kernels.
One interesting aspect of the impulsive phase, as Table 1 shows, was that the strong O v bursts that occurred during the period from 0243 to 0247 UT were associated with minor bursts or were not associated with detectable hard X-ray bursts. On the other hand, the main hard X-ray bursts were primarily associated with the O v bursts in kernel 2, while the O v emissions in other kernels had by now become much weaker. Notice that the spatial resolution of the O v/Fe xxi observation was 10" x 10". As has been previously shown by Cheng et a/. (1981) and Cheng, Tandberg-Hanssen, and Orwig (1984) , the spatial structure of hard X-ray bursts is as small as 3" x 3" or even smaller. This is clearly shown by the different temporal structure of the light curves in kernel 1 and 2, even though they were neighboring pixels. The fine spatial structures that occurred in the impulsive UV and hard X-ray bursts may partly account for the imperfect temporal correlation between the O v and the hard X-ray bursts in the November 12 flare. Figure 5 shows that the first impulsive O v bursts occurred in kernel 1 and 2. It appears that the activation of the impulsive O v bursts proceeded southward toward kernel 3 ; the first O v peaks in kernel 3 occurred about 2 minutes after the bursts in kernel 1 and 2 had started. The region in between kernels 1 and 3 brightened up at ~0245 UT, apparently as a result of the disturbance that initiated the bursts in kernel 1 which traveled toward kernel 3. Again, the O v burst in kernel 4 peaked about 4 minutes after that at kernel 3. Examination of the brightness distribution along the looplike structure that connects kernels 3 and 4 shows the apparent propagation of brightness from kernel 3 to kernel 4 (Figs. 3 and 4) .
The Fe xxi emission, which at each location lagged behind the impulsive O v emission by several minutes, was brightest in kernel 2 during the rise and maximum phase of the flare. During the decay phase, the Fe xxi emission became more diffuse, and the brightest Fe xxi region was shifted gradually to kernel 3.
V. MAGNETIC FIELD CONFIGURATION.* MULTILOOP STRUCTURE
AND LOOP INTERACTION In the previous sections, we have shown that the impulsive UV and hard X-ray bursts occurred mainly in localized regions, called kernels. Four such kernels have been identified in the O v and Fe xxi images. Recent analysis of spatially resolved UV and hard X-ray observations from SMM Duijveman, Hoyng, and Machado 1982) have shown that the bright kernels in which impulsive UV and hard X-ray bursts occurred are footpoints of magnetic flux loops.
From co-alignment of the O v/Fe xxi, soft X-ray, and photospheric magnetic field observations, we shall see now that the UV kernels we observed for the 12 November flare were indeed footpoints of loops.
The FCS observation of the November 12 flare consisted of pictures of the flare in various soft X-ray emission lines (Fig. 6 ) as well as white-light pictures of the active region. The whitelight picture of the active region obtained by FCS showed clearly the sunspots, which facilitates greatly the co-alignment between the space-borne and ground-based observations. We briefly describe the co-alignment procedure.
The morphological structures of the flare in Fe xxi emission and in the soft X-ray lines, such as Si xm, are similar (Figs. 3 and 6), because they are formed at about the same temperature, around 10 7 K. Therefore co-alignment of UV and soft X-ray images was straightforward. Subsequently, by overlaying the O v/Fe xxi images with the white-light picture, we determine the positions of the Fe xxi xxi and O v structures relative to the sunspots in the active region. Since the white-light picture taken by FCS showed clearly the sunspots, it can be easily co-aligned with the magnetogram. We used the magnetogram of the active region taken at 1700 UT on 1980 November 11 by the Marshall Space Flight Center (MSFC). Although it was many hours before the flare, the sunspot positions in the magnetogram and in the FCS white-light picture showed little change and can be accurately overlaid. By the intermediate step of the FCS white-light observation of the active region, we are able to co-align the O v/Fe xxi raster images with the magnetogram. It is difficult to be precise about the accuracy of the co-alignment procedure. However, by trial and error, we estimate the co-alignment between the space-borne observations and the magnetogram is accurate to about ± 10". The result of the co-alignment is shown in Figure 7 . In the figure we have sketched the Fe xxi and soft X-ray structures at ~ 0250 UT on the contour plot of the distribution of the longitudinal magnetic field obtained with the MSFC magnetograph. To show the location of the O v kernels, we have shown in Figure 8a their positions relative to the magnetic neutral lines. Figure 8a shows that the three strong O v kernels Kl, K2, and K3 were all located very near the western magnetic neutral line. In particular, kernels 1 and 2 were located just inside the western magnetic region with positive polarity, while kernel 3 was located in the negative polarity region to the left of the magnetic neutral line. Kernel 4, on the other hand, was located well inside the large eastern magnetic region with a positive polarity. The positions of the kernels relative to the magnetic neutral lines suggest how the kernels may have been connected by loops. Kernels 1 and 3, kernels 2 and 3, and kernels 3 and 4 are shown connected. These loops are shown in Figure Sb and labeled LI, L2, and L3. Loops LI and L2 were most likely highly sheared structures, as indicated by the proximity of their footpoints to the magnetic neutral line. Loop L3 with kernels 3 and 4 as its footpoints spanned almost directly across the eastern magnetic neutral line and was not highly sheared. This is consistent physically with the strong impulsive O v and hard X-ray bursts occurring in kernels 1, 2 and 3, which were footpoints of the highly sheared loops LI and L2.
We consider it important to use magnetograms to draw conclusions about X-ray or UV structures that at first glance appears to be loops. In Figures 4 and 6 , the Fe xxi and soft X-ray observations show that the flare emission was confined in a large looplike structure. But we could be mistaken if we take this large looplike structure as a single large loop. As we have seen, the bright looplike structure actually consisted of three mutually related loops. Previous studies of the UV emission during flares show that there are considerable spatial structures, with size as small as or smaller than 3" x 3", in the bright UV emission regions (Cheng et al. 1981 Cheng, Tandberg-Hanssen, and Orwig 1984) . The present observation of the November 12 flare, obtained with a spatial resolution of 10" x 10" therefore, could not resolve the fine spatial details in the bright UV kernels. Thus, we would expect that the four O v kernels we identified from the intensity contour maps actually consisted of finer spatial structures which were footpoints of many flaring loops. It is only for the sake of convenience that we describe the flare configuration as consisting of three loops. In reality, it may be more appropriate to describe the flare configuration as bundles of loops spanning between the kernels 1,2, 3 and 4.
Since de Jager and Boelee (1984) from ours, we would like to clarify the reasons for the disagreement. Using the higher energy channels (8-30 keV) of the HXIS X-ray observations, they identified and selected four bright pixels (each of 8" x 8" size) in the HXIS images as footpoints of flaring loops. Three of the four HXIS bright pixels (numbered as 385, 398, and 399 in their paper) can be seen to be cospatial with our O v kernels Kl and K2, and the other less bright HXIS pixel (numbered as 271) is cospatial with the O v kernel K4. However, the bright O v kernel K3, located south of the kernels Kl and K2, had no counterpart in the 8-30 keV HXIS data (see Fig. 6 of their paper), although the lower energy X-ray emission (5.5-8 keV) there was reasonably strong. The reason for the absence of a bright region in the HXIS data corresponding to the bright O v kernel K3 could be that either the HXIS instrument was just not sensitive enough to detect the higher energy X-ray emission ( > 8 keV) or the hard X-ray emission there was intrinsically very weak. However, as can be seen from Figure 5 , the O v emission at K3 was rather strong, and its two peaks can be readily associated with the hard X-ray peaks (29-500 keV) (see Fig. 1 and Table 1 ).
Based on the locations of the four bright HXIS pixels in relation to the photospheric magnetic neutral lines, de Jager and Boelee (1984) constructed three loops connecting the pixels 395, 398, and 399, located in the western region, to a common pixel (number 271) in the eastern region. Their loops were all in the east-west direction. This is equivalent to connecting the kernels K1 and K2 with the kernel K4 observed in the O v emission.
On the other hand, we have constructed three loops ; two lie almost in the north-south direction (K1 and K3, K2 and K3), and the other roughly in the east-west direction (K3 and K4). The disagreement, of course, is simply due to the absence of HXIS bright pixel at the corresponding location of the O v kernel K3. We have used the magnetogram obtained by MSEC, while de Jager and Boelee have used the Kitt Peak magnetogram, both at about the same time. There are some minor differences in the magnetic structures, but the large-scale magnetic neutral lines, which are important to determine the relative locations of the footpoint, were similar in both cases. The co-alignment between space-borne and ground-based observations is certainly difficult. We have used the white-light sunspot picture obtained by PCS as an intermediate step to facilitate the procedure and, hopefully, make it more accurate. However, since all the three kernels, Kl, K2, and K3, lie very close to the western neutral line, it is possible that these kernels were located actually just east of the neutral line instead of to the west, as we have shown them in Figure 8 . If that were the case, Kl, K2 and K4 would be located in magnetic regions of the opposite polarity, and loops connecting them, as has been done by de Jager and Boelee, would be feasible. However, we feel that the presence of the additional kernel K3, and the fact that all the three kernels were located very near the neutral line, gives strong physical reasons to connect them as southnorth loops which were oriented along the neutral lines. This configuration shows highly sheared loops, which make the flaring processs more plausible.
VI. DISCUSSION Above we have described the temporal and spatial development of the 1980 November 12 flare observed in UV, soft X-rays, and hard X-rays. The raster images in O v/Fe xxi and in soft X-rays appeared to be superficially simple as consisting of a large looplike structure. Close examination of the bright O v bright kernels relative to the distributions of the photosphere magnetic fields shows, however, that the large structure seen in Fe xxi and soft X-rays actually was composed of three or more different loops. Since the UVSP observation, which we rely on primarily to deduce the magnetic field configuration, had a spatial resolution of 10" x 10", it is possible, indeed plausible, that more than three loops were involved. Previous UV observations in Si iv/O iv have shown that impulsive UV bursts, and by temporal correlation also hard X-ray bursts, are produced in localized regions of size as small as 3" x 3" . Therefore, we may expect that the four O v kernels we identified had finer spatial structures then those observed with a 10" x 10" spatial resolution. If this is the case, there were more than three loops involved in the flare. In any event, the November 12 flare involved multiple loop structures. It was because of the interaction between these loops that the flare energy release was produced.
One important aspect of the 1980 November 12 flare is the unquestionable evidence of preheating of the plasma in the loops before the onset of the main impulsive phase as represented by the strong hard X-ray bursts. The observations suggest the following physical sequence of the energy release processes. The flare started as the highly sheared loops, LI and L2, began interacting 8-9 minutes before the main impulsive hard X-ray bursts. This occurred as a result of the sheared loops becoming unstable, or because one loop was pushed against the other by some external perturbation. The initial interaction resulted in some particle acceleration and bulk plasma heating, which manifested in the rapidly increasing O v and Fe xxi emissions. The preimpulsive heating of the loops continued as more energy was injected in the interacting loops, as shown by subsequent O v bursts at the footpoints of these loops. Thus, before the main hard X-ray bursts occurred, the loops had already been heated up to temperatures of ~ 10 7 K. The energy release in the sheared loops LI and L2, whose footpoints were located near the westernmost magnetic neutral line, was the primary flare event. This accounted for the very bright O v emission at the footpoints of these loops. Since loop L3 shared a common region (kernel K3) as one of its footpoints with the primary flaring loops LI and L2, some energy transfer to loop L3 occurred, perhaps as a consequence of a beam of accelerated particles or convective motions driven by the primary energy release in LI and L2. This explains the relatively weak emission at the remote footpoint (K4) of loop L3. Note that the O v emission at K3 peaked at ~0245 UT, while that at K4 peaked at ~0251 UT. Examination of the intensity contour maps of O v and Fe xxi emissions both shows the progression of the bright emission regions from the footpoint K3 to the remote footpoint K4. The apparent speed of the brightness extension is estimated to be about ~150 km s _1 . This is not too different from de Jager and Boelee's (1984) discussions of the delayed brightenings at the remote footpoint in their HXIS X-ray data, which they refer to as a "coronal explosion." We are more inclined to consider the gradual extension of the brightness observed in the O v and Fe xxi emission as convective motions.
The preheating is an important phase in the flare energy release process. This is because it created a more favorable environment for major particle acceleration to take place during the main impulsive phase. This can be seen as follows. Since we do not know precisely the particle acceleration mechanism, we will represent it by a DC electric field. In order that the particle acceleration may take place, the magnitude of the applied electric field must be greater than the critical Dreicer field E D (Dreicer 1959) . That is the field must be large enough such as to allow the accelerated particles to overcome the collisional drag of the plasma, thus causing a runaway situation. Since the collisional frequency decreases when the temperature increases, it is easier to accelerate particles in a high temperature plasma than a low temperature plasma. This is clearly shown by the critical Dreicer field which is inversely proportional to the temperature (Dreicer 1959) . It is therefore not surprising in the November 12 event that the main hard X-ray burst occurred several minutes later than the flare onset owing to the increased particle acceleration in the heated plasma.
Another consequence we may expect from the preheating of the loop before the main impulsive hard X-rays is that the intensity and temporal correlation between UV and hard X-ray bursts become more complicated, as observed for the November 12 flare. Because of preheating, the environment and atmospheric structure in which particle acceleration and interaction occur, changes with time. Naturally, we would expect a more complicated relationship between the impulsive
